T his symposium on hypertension should be of great interest and importance to all of you because this disease, with the resultant cardiovascular, cerebrovascular and renal complications is one of the great killers of this generation.
Hypertensive disease is an important, possibly the most important Public Health problem in the United States, producing premature illness, disability and death. A current estimate has been made that 25 million Americans have hypertension and an estimate came to my attention that this figure may more properly be 59 million, that a majority of these persons are symptom free and undiagnosed, and that less than 20% of these persons are under an adequate antihypertensive regimen. Many of these cases have never been diagnosed, many do not continue treatment because of the absence of symptoms, and unfortunately many are regarded with inadequate concern by their personal physicians.
In America, hypertension causes 450,000,000 days of restricted activity, 160 million days of bed confinement, 6 billion dollars of lost productivity and an overall cost of about 35 billion dollars annually, a large part of which is borne by American industry. Those of us in occupational health have a great opportunity to be the first to detect many of these cases, and after identification, to encourage these workers to seek help and continue treatment. We have captive audiences ideally suited for preventative programs. By so doing, we improve the health of our employees and conserve the resources of our companies.
Most of what I have to say will be familiar to you, but a quick review of the physiology of hypertension is a logical basis for the subjects which are to follow.
The circulatory system consists of the heart as the primary pump and the muscles, particularly of the legs, as auxiliary pumps. The heart has arteries to nourish the myocardium called the coronary arteries. Obstruction to these arteries damages or destroys the myocardial tissue nourished by blood flow distal to the point of block. Arteries carry blood containing oxygen and nourishment from the heart to the tissues, perfuse them, absorb metabolites, and, by way of the veins, return wastebearing and oxygen-depleted blood to the lungs, liver and kidneys for oxygenation and detoxification. The entire vascular tree, including the kidneys, represents the peripheral resistance to the flow of blood.
Sustained arterial hypertension is an inappropriate relationship between vascular capacity and blood volume. Chronic hypertension is effected by (1) arterial overfilling, (2) arterial constriction without increased volume, or (3) an interaction of the two. Thus hypertension is an excess of volume relative to arteriolar capacity. The kidneys sustain hypertension by retention of sodium and blood volume in excess of the vascular capacity. Therefore, arterial pressure may be elevated by an increase in cardiac output by increased vascular resistance to blood flow, or by increased viscosity of the blood which also creates increased resistance.
Fewer than 5% of arterial hypertension cases are secondary to other systemic diagnosable diseases. Removal or alteration of the primary disease in these cases results in specific cure. These etiologies include primary renal disease either due to narrowing of the vessels by atherosclerosis or to failure of the glomerular filtration. The second principal group of disease are adrenal tumors or hyperplasia resulting in increased blood volume due to the over secretion of aldosterone. A third cause easily diagnosed, almost universally correctable, but fairly infrequent, is coarctation of the aorta.
The vast majority of patients with hypertension (95%+) fall in the wastebasket category "essential." This implies a lack of confirmed or confirmable etiology of the elevated blood pressure. Once all but ignored as relatively benign until symptoms developed, "essential hypertension" is now felt to be a principal if not the prime etiological factor in cardiovascular disease, the cause of one fourth to one half of all cardiovascular deaths.
I stated that blood pressure was a product of volume and vasoconstriction. The fluid volume is determined by the sodium content of the blood, the aldosterone level and the renal response. The vasoconstriction is modified by the level of Angiotensin II.
Aldosterone is the adrenal minerocorticoid hormone which regulates salt balance by its sodium retaining action on the distal tubules of the kidneys. This hormone is produced by the kidneys in response to the enzyme renin. This renin in turn is released in response to a variety of stimuli which threaten adequate blood volume and tissue perfusion. Renin also acts upon a plasma substrate to generate the octapeptide Angiotensin II, the most powerful pressor agent yet identified. Other vasoactive substances include norepinephrine, prostaglandins, and minerocorticoids other than aldosterone.
For years physicians have felt that a psychosocial factor or factors play important roles in many if not all patients with essential hypertension. It has been postulated that interactions and confrontations occur as people move within the social pattern in search of necessities and luxuries of life (food, clothing, shelter, a secure future, etc.) for themselves and their young. What effect these confrontations have on the individual is determined by the social background (genetic inheritance and early experience) and how well they equip one to cope and adapt.
A marked life change such as the sudden death of a close relative can be offset by the social assets of family, work and recreation. Thus the intensity and nature of the effect upon the brain stem controls is subject to wide variations.
With those persons who have difficulty coping, are very inflexible and cannot adapt to circumstances, the insult on the brain stem controls is severe, labile prehypertension ensues, and eventually established hypertension results. Repeated studies by the armed forces and large clinic groups have proven that labile prehypertension, far from being an innocuous result of excitement, is usually 8 the inevitable precursor of fixed hypertension and eventually of the cardiovascular, cerebrovascular and renovascular complications thereof. Time alone brings about these changes due to the summations of insults to the brain stem controls. This accounts at least in part for the greater incidence of hypertension in the older age groups in our 20th century, traumatic, tense, dog-eat-dog society. Helplessness develops when a person perceives the situation as uncontrollable, i.e., the rupture of the home by divorce or the end of the work pattern by retirement. In the labile stage, a hypertensive response to this feeling of helplessness is caused by arousal of the defense reaction.
Harris and Singer have identified as a typical prehypertensive profile, the individual who is: hostile, tense, abrasive, less than average in physical attractiveness, ill at ease with poor social poise, insecure in the male orfemale role in which they find themselves, and frequently with a chip on their shoulder.
Complications of hypertension result from the elevated pressure itself or from the other, atherosclerosis which occurs in the arteries at an accelerated pace due to the damage secondary to the elevated pressure.
These hypertensive complications are: (1) congestive heart failure, due to the extra effort necessary to maintain the high pressure; (2) cardiomegaly, due to the hypertrophy necessary to effect the higher pressure and eventually due to the dilatation; (3) cerebral hemorrhage, due to rupture of a weakened vessel caused by the greater pressure; (4) dissecting aneurysm, due to the erosive force of the blood at the elevated pressure; (5) hypertensive crises, due to inadequate cerebral circulation; (6) renal failure, due to poor blood flow in the kidneys; and {7} retinopathy, due to vascular changes in the retinae secondary to the elevated pressure.
The atherosclerotic complications are (1) ischemic heart disease, either angina pectoris or myocardial infarction; (2) cerebral thrombosis; (3) peripheral vascular insufficiency; (4) aortic aneurysms; (5) secondary renovascular hypertension. All of these are due to the decreased vascular flow in the arteries supplying the respective organs due to the mechanical blockage of the atherosclerotic deposits.
Hypertension combines with other factors to occasion an increased incidence of ultimate cerebro, cardio, reno vascular disease. These other factors include (1) hyperlipoproteinemia (high cholesterol and triglycerides), due to the greater rate of atherosclerotic accumulation; {2} tobacco, particularly cigarettes, due to the nicotine and probably even more so the high level of carbon monoxide. For some time we felt that pipe and cigar smoking carried with them Iittle danger, but recent studies have shown that this is only true when they are smoked like a pipe or cigar smoker. Cigarette smokers when they switch to pipes or cigars tend to smoke in the same nervous pattern, frequently inhaling, that they did before and they are exposed as badly as when smoking cigarettes; (3) obesity, due to the increased peripheral resistance and usually elevated lipoprotein levels; (4) diabetes mellitus, dueto an increased rate of depositing atherosclerotic changes and frequently an accompanying obesity; (5) previous cardiovascular disease. Obviously a previously damaged heart, with say a congenital or rheumatic deficit is less able to sustain the extra effort required to maintain a higher pressure; (6) family history of vascular disease. This is a matter of genetics and is just one more strike against the patient; (7) advanced age, if we accept the psychosocial concept we advanced, there has been a greater period of time for repeated frustrations with more and more assaults on the brain stem controls; (8) Race. It is accepted that hypertension is more common in blacks and although I have seen no studies on this, it seems logical that many of the frustrations of the past suggest a psychosocial explanation and that with a change in our society these racial differences will fade away; (9) Sex. Historically, hypertension has been more common in males than females. This too may have been due to psychosocial problems since the male faced at work more things over which he had little or no control than his spouse. If this is true, this differential will also fade but unfortunately because, with more females entering the work force, more female hypertension should appear. A second factor with females seems to be the repressive role of the female hormones upon the atherosclerotic formation prior to menopause. HOYT 
SUMMARY
In summary, hypertension is a disproportion between vascular capacity and blood volume. Only a small number of cases are secondary to specific diseases. The vast majority of patients have so-called "essential hypertension." In many cases the causative agent seems to be aldosterone, renin, Angiotensin II or other pressor agents.
Psychosocial elements probably play important roles in the etiology of essential hypertension. Hypertension together with other factors are etiological of both tensive and atherosclerotic, cerebro, reno, and cardiovascular complications. Finally, industries and their workers are heavy losers to this disease, through lost wages, lost productivity and prodigious medical expenses. 
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